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“By 2030 demand for food will 
increase by 30 per cent and for water 
by 30 per cent,” said Guthrie.
The report says that many countries 
were now using water unsustainably, 
by turning to desalination, which 
demands large amounts of 
energy, and by drawing on ‘fossil’ 
groundwater laid down millions of 
years ago. Libya, Algeria, and Saudi 
Arabia are taking vast quantities 
of fossil water from deep wells in 
the Sahara and Arabian deserts. 
“Eventually this resource will be 
depleted and alternative sources will 
be needed,” it says.
The report looks at the whole water 
cycle and considers ‘blue water’ as 
that which comprises around 40 per 
cent of total rainfall and ends up in 
lakes, rivers and aquifers. Around 60 
per cent of rainfall is ‘green water’ 
which is directly absorbed into the 
land. “This often results in green water 
being disregarded as part of water 
resource management. However, it 
ecosystems and providing water for 
agriculture,” it says. 
The report also considers ‘grey 
water’, water that has been used 
once but can be used again for 
another purpose. “This can also 
be a significant resource; however, 
care must be taken that the water is 
suitable for the designated second 
use.”
“In many regions, the demand for 
water is already much greater than 
the available supply. This affects 
developing countries where many 
people do not have access to safe 
water, and the developed world where 
burgeoning demand simply cannot 
continue to be met,” it says.
The authors call on consumers 
to be aware of the water they were 
unwittingly using. “Changes in 
water consumption at an individual 
level will be crucial,” they say. And 
governments need to address the 
international trade in commodities 
that required large amounts of water 
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The short history of human exploitation 
of phosphorus is a dramatic one, 
ranging from the alchemist Hennig 
Brandt who discovered it in 1669 
through to its dual use in the 20th 
century. Phosphate fertilisers produced 
from mined minerals facilitated the 
rapid growth of agricultural production 
keeping pace with the exponential 
growth of world population, while 
weaponised phosphorus served in 
World War II fire bombs.
A further, possibly even more 
dramatic chapter in the history of the 
fiery element could come to pass if and 
when phosphate supplies for fertiliser 
production run short. Practically all 
of the world’s phosphate is mined in 
only five countries. More than a third 
of the known usable reserves are in 
Morocco and the disputed territory of 
West Sahara, nearly a quarter in China, 
and other significant resources are in 
Jordan, South Africa, and the US. 
Phosphate production in the US 
appears to have peaked already, and 
experts predict global production to 
peak within the next decades, with 
estimates ranging from 2034 to 2070. 
However, as phosphate production 
also depends on energy, some 
have predicted that peak oil could 
make phosphate peak even before 
2034. As 90 per cent of phosphate 
production goes into fertilisers (with 
the rest used for detergents, soft 
drinks, etc.), a decline in production 
would immediately hit global food 
production, and it would also spell 
trouble for the biofuels industry. 
So what is to be done? A big part of 
the problem is the lack of awareness 
of phosphorus as a limited resource, 
resulting in its careless use, allowing 
fertiliser runoff to pollute rivers and 
coastal waters and letting phosphate-
rich sewage residues end up in 
products from which they cannot be 
recovered, e.g. in concrete. 
To help build awareness of what 
they bill as “the biggest problem 
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at Arizona State University have 
launched the “Sustainable Phosphorus 
Initiative” (http://sustainablep.asu.
edu) on Earth Day last month. The 
initiative is led by ASU ecologist James 
Elser, sustainability expert Daniel 
Childers, and business professor 
Mark Edwards. They highlight the fact 
that the current use of phosphorus 
is highly unsustainable, and must be 
changed urgently. “The solutions are 
out there,” Elser says. “We just need 
to start thinking now. Conservation of 
phosphorus is one effective strategy. 
In the pathway from mine, to farmer, to 
fork, and beyond, there is significant 
phosphorus waste.”
Reducing waste is a first step, 
but ideally the phosphorus used in 
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agriculture could be run in closed 
cycles. The ancient Chinese practice 
of using human excrements as 
fertiliser was a pioneering step in 
this direction. Today, however, the 
toxins, drugs, and heavy metals that 
we tend to excrete rule out the use of 
untreated sewage. In a more modern 
version of the idea, the Austrian 
company ASH DEC has developed a 
process of converting ashes from the 
combustion of sewage sludge into 
high-quality, phosphate-rich fertiliser. 
The small start-up company with 
headquarters in Vienna already runs 
a pilot plant in Leoben, Austria. Its 
strategy is to contact operators of 
existing or planned sewage sludge 
incinerators, and to suggest to 
set up their recycling facility next 
door as a joint venture. In each 
case, they analyse the ashes and 
optimise the process to ensure that 
the product of their recycling plant 
is useful as a fertiliser and meets 
the required standards in terms of 
trace contaminants, such as heavy 
metals. Their fertiliser obtained 
regulatory approval in Austria in 
2006; applications for approval 
in Switzerland, Germany, and the 
Netherlands are under consideration. 
Practically all of the world’s 
phosphate is mined in only 
five countries. More than a 
third of the known usable 
reserves are in Morocco and 
the disputed territory of West 
Sahara, nearly a quarter in 
China, and other significant 
resources are in Jordan, 
South Africa, and the US. 
Within the next few years, the 
company plans to start large scale 
facilities in these countries and also 
hopes to export the technology to 
Russia and the UK. Further potential 
markets where sludge incinerators are 
common include the US and Japan. 
Company estimates predict that, by 
2015, it may be operating up to 20 
facilities across Europe, producing up 
to 825,000 tonnes of phosphorus per 
year. Amounting to just under half a 
percent of the current global production 
from mining, this is still a small 
contribution, but if similar recycling 
methods were to be used around the 
globe, they could cover a significant 
part of the fertiliser requirement. 
Referring to Germany, where the 
company plans to have a recycling 
plant up and running by 2012, CEO 
Ludwig Hermann told the press: “With 
our technology, one could cover one 
third of the fertiliser demand through 
recycling.” And even though the 
recycled phosphate has gone through 
some messy places, it comes as a 
clean brown powder, and it doesn’t 
even smell. 
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